Science, Basel, Switzerland) of enriched DNA libraries following Malausa et al. (2011) . Briefly, total DNA was mechanically fragmented and enriched for AG, AC, AAC, AAG, AGG, ACG, ACAT, and ATCT repeat motifs. Enriched fragments were subsequently amplified. PCR products were purified and quantified, and GsFLX libraries were then prepared following the manufacturer's protocols and sequenced on a GsFLX PTP (Roche Applied Science). Using QDD (Meglécz et al., 2010) , adapters and vectors were removed, microsatellites were detected, their redundancy and association with mobile elements were tested, sequences with target microsatellites were selected, and primers were designed. Among 2815 sequences comprising a microsatellite motif, 168 bioinformatically validated primer sets were designed on perfect motif microsatellites. We chose 41 primer pairs based on their motif, repeat number, and length of expected amplification product. We aimed to equally represent dinucleotide and trinucleotide repeats as well as short (90-140 bp), medium (140-190 bp) , and long (190-250 bp) amplification products. Furthermore, microsatellites with high repeat numbers were favored because they often display a higher mutation rate.
These 41 primer pairs were ordered from Eurofins (Ebersberg, Germany) and were screened using the method of Schuelke (2000), i.e., adding CAG-or M13R-tags to forward primers, adding GTTT-tags to reverse primers (Brownstein et al., 1996) , and using fluorescent-labeled CAG and M13R primers. The PCR reaction contained 5 μL QIAGEN Multiplex PCR Master Mix (QIAGEN, Hilden, Germany), 1 μL of 2.5 μM tagged forward primer and 0.5 μM reverse primer, 1 μL of 2.5 μM fluorescent-labeled CAG-or M13R-tag, 2 μL of ultrapure water (Carl Roth GmbH, Karlsruhe, Germany), and 1 μL of DNA (~400 ng/μL). A touchdown protocol was used with cycles as follows: 95°C for 15 min; 20 cycles of 94°C for 30 s, 60°C for 30 s (decreasing 0.5°C per annealing cycle), and 72°C for 90 s; 20 cycles of 94°C for 30 s, 50°C for 30 s, and 72°C for 90 s; and a final elongation step of 10 min at 72°C. PCR products (1 μL) were multiplexed into four mixes (Table 1) with 10 μL of Hi-Di Formamide (Thermo Fisher Scientific, Waltham, Massachusetts, USA) for fragment length analysis on an ABI 3130xl genetic analyzer (Thermo Fisher Scientific) with GeneScan 500 LIZ Size Standard (Thermo Fisher Scientific). Genotyping was performed using GeneMapper Software 5 (Thermo Fisher Scientific), allowing for a maximum of four alleles, assuming tetraploidy (Cook and Urmi-König, 1985; Di Nino, 2008) .
The 41 primers were tested for polymorphism on 40 individuals from eastern Germany, and 24 loci yielded PCR products in the expected size range (Table 1) . Sequences containing these primers were deposited in the National Center for Biotechnology Information's GenBank database. The 24 markers were amplified in six multiplex and six singleplex reactions (Table 1 ). In case no PCR product was detected, at least two replicate analyses were performed; if no PCR product was found in the replicate analyses, the presence of a fixed null allele was assumed. Because of clonal reproduction and invasive spread, single populations harbored only a small amount of total allelic variation. Therefore, to assess genetic variation at the population level, we analyzed two well-sampled invasive populations for both E. nuttallii and E. canadensis. For these, we report the number of genotypes (N gt ) and used GenoDive version 2.0b23 (Meirmans and Van Tienderen, 2004) to calculate values of observed heterozygosity (H o ) and expected heterozygosity (H e ) correcting for unknown allele dosage of polyploids. To assess allelic variation at the species level, we included additional samples In E. nuttallii, 21 microsatellites were polymorphic, with the number of alleles ranging from two to 10 (average 5.3), totaling 127 alleles (Table 1) . At population level, moderate levels of genetic diversity were found in two populations (mean H e = 0.350 and 0.376), but genotypic diversity was either very low (mean N gt = 1.04) or high (N gt = 3.67; Table 2 ).
Cross-species amplification in E. canadensis was successful, revealing 19 polymorphic loci with two to nine alleles per locus (average 3.6) and 87 alleles in total (Table 1) . However, four loci had high null allele frequencies. At population level, low levels of both genetic diversity (mean H e = 0.193 and 0.262; Table 2 ) and genotypic diversity (mean N gt = 1.25 and 1.30) were found in two populations. In both species, the number of alleles detected per individual and locus ranged between one and four, as expected for a tetraploid species (Table 1) .
CONCLUSIONS
The microsatellite markers developed for E. nuttallii were also proved to be useful in E. canadensis. Allelic diversity was generally higher in invasive populations of E. nuttallii compared to invasive populations of E. canadensis. This suggests that different processes may drive the invasion of these two morphologically and ecologically highly similar species. The new markers will be useful for further analysis of clonal diversity and genetic structure of E. nuttallii and E. canadensis and, in particular, to investigate their European invasion history. 
